The Pto kinase of tomato, which regulates plant immunity, is repressed by its myristoylated N terminus.
Specific recognition of the Pseudomonas syringae effector proteins AvrPto and AvrPtoB in tomato is mediated by Pto kinase resulting in induction of defense responses, including hypersensitive cell death via a signaling pathway requiring the nucleotide-binding leucine-rich repeats protein Prf. Pto is a myristoylated protein, and N-myristoylation is required for signaling. Here we demonstrated a role for N-myristoylation in controlling Pto kinase activity. A myristoylated peptide corresponding to Pto residues 2-10 significantly impaired the kinase activity of N-truncated Pto. We show that kinase inhibition was specific to the myristoylated form of the peptide and that free myristate supplied in trans was a potent suppressor of Pto kinase activity. Thus, myristate, but not Pto residues 2-10, contributes to suppression of kinase activity in vitro. Accordingly, elimination of the in vivo myristoylation potential of Pto de-repressed kinase activity. The increased potency of free myristate relative to the myristoylated N-peptide inhibitor suggested that the peptide moiety is antagonistic to repression by myristate. Suppression of related protein kinases by myristate declined with similarity to Pto, and the inhibitory activity could be attributed to hydrophobicity. We present evidence that inhibition of Pto by the myristoylated N-peptide is mediated through a previously identified surface regulatory patch. The data show a role for negative regulation of Pto by N-myristoylation, in addition to the previously demonstrated positive role, and are consistent with a model in which the acylated N terminus is sequestered in the catalytic cleft prior to release by Pto activation.